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(57) Abstract 



A latex composition comprising, as a rbeology modi6cr, an effective amount of a boehmite alumina having a crystal size (020 plane) 
of less than about 60 Angstroms and a surface area, when calcined to gamma phase, of greater than approximately 200 mVg, the boehmite 
alumina being present in an amount effective to obtain the desired rheological properties of the composition. 
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ALUMINA THICKENED LATEX FORMULATIONS 
Background of the Invention 

1. Field of the Invention 

The present invention relates to thickened latex compositions and, more 
5 particularly, thickened latex paint compositions. 

2. Description of the Prior Art 

Water-based latex paints and coatings (latex compositions) are widely used in 
industrial and residential applications. In order to perform properly, these latex 
compositions must be able to be applied uniformly to horizontal (top and bottom), 

10 vertical, and even intricately shaped objects with a minimum tendency to run. Such 
performance requires rheology control during and after application of the latex 
compositions. Typically, latex compositions can be applied by one of several 
methods, including spraying, brushing or applying by means of a roller. 
Accordingly, rheology control of the compositions must be such as to allow alternate 

15 methods of application. Additionally, since the formulations are all suspensions of 
solids, e.g., pigments, in liquid, the rheology must be controlled during production 
as well as during storage to prevent undue settling and separation of the components 
of the formulation. 

It is well known that organic thickeners such as hydroxyethyl cellulose (HEC) 
20 can be used to thicken water-based latex compositions. Additionally, certain clays 
that are known to act as thixotropes in water solutions are also used, alone or in 
conjunction with HEC, as thickening agents. More recently, there have been 
developed what are known as "Associative Thickeners, " which are generally synthetic 
polymeric materials dispersed in water-compatible (-miscible) liquids. 
25 It is well known that monohydrated aluminas, e.g., bpehmite aluminas, can 

be used as thickeners for simple aqueous solutions. For example, the prior art 
discloses the use of such boehmite aluminas as thickeners in aqueous cleaning 
formulations. 
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Summary of the Invention 

It is therefore an object of the present invention to provide a thickened, water- 
based latex composition employing an alumina thickening agent that exhibits shear 
thinning. 

5 Still a further object of the present invention is to provide a water-based latex 

paint composition that exhibits superior clean-up properties. 

The above and other objects of the present invention will become apparent 
from the drawings, the description given herein and the appended claims. 

The present invention provides a thickened latex composition comprising, as 
10 a rheology modifier, a boehmite alumina in an amount effective to obtain the desired 
Theological properties of the composition. The boehmite aluminas that are useful in 
the compositions of the present invention are those possessing a crystallite size (020 
plane) of less than about 60 Angstroms and a surface area, when calcined, of greater 
than approximately 200 m 2 /g. 
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Brief Description of the Drawings 
Fig. 1 is a Bohlin rheology graph showing the effect of various thickeners 
used in an Interior Quality Flat Wall Paint. 

Fig. 2 is a Bohlin rheology graph showing the effect of various thickeners 
5 used in a High Quality Interior Flat Paint (vinyl-acrylic). 

Fig. 3 is a Bohlin rheology graph showing the effect of various thickeners in 
an Exterior (modified-acrylic) Quality House Paint - White. 

Fig. 4 is a Bohlin rheology graph showing the effect of various thickeners in 
an Exterior (modified-acrylic) Quality High Build House Paint - White. 
10 Fig. 5 is a graph showing a comparison of the thickening ability of various 

boehmite aluminas versus HEC in a Good Quality Flat Wall Paint - White. 
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Description of the Preferred Embodiments 
As noted, the present invention finds particular application to latex 
compositions. Such latex compositions are well known to those skilled in the art. 
The term "latex composition," as used herein, refers to a composition in which a 
5 binder comprising small globules or particles that are natural or synthetic rubber or 
plastic are dispersed in water. An example of such latex compositions are what are 
commonly referred to as emulsion paints or latex paints. Non-limiting examples of 
such synthetic rubber or plastic materials include styrene-butadiene rubber; polyvinyl 
acetate; copolymers of vinyl acetate with monomers such as butyl acrylate, octyl 

10 acrylate, dibutyl fumarate, dioctyl maleate, vinyl propionate, etc.; and polyacrylate 
polymers and copolymers such as copolymers of ethyl acrylate and a suitable alkyl 
methacrylate. Generally speaking, latex compositions of the type under consideration 
will contain from about 10% to about 90% of the latex binder or vehicle (including 
water) and an amount of from about 90% to about 10% by weight of other well- 

15 known components or ingredients such as pigments, e.g., titanium dioxide, calcium 

carbonate, etc. Additionally, latex paint compositions commonly contain thickeners, 

surfactants, antifreeze agents, preservatives, biocides, coalescent aids, pH adjusters, 

antifoam agents, etc. Commonly, latex paints of the type under consideration will 

» 

contain the pigments in amounts of from about 10% to about 70% by weight of the 
20 composition. 

The boehmite alumina thickener that is useful in the thickened compositions 
of the present invention can comprise any boehmite alumina that has a crystal size, 
as measured on the 020 plane, of less than about 60 Angstroms and a surface area, 
when calcined to the gamma phase, of greater than approximately 200 mVg. In 

25 determining the surface area of the useful boehmite aluminas, typically the boehmite 
alumina is calcined at a temperature of from about 450° to about 500° C for a period 
of time of from about 1 to about 5 hours. Such calcining generally converts the 
boehmite alumina into gamma alumina. It is to be understood, however, that when 
used as the thickener or rheology modifier in the compositions of the present 

30 invention, the alumina is used as the boehmite form of alumina, i.e. , in its uncalcined 
form. Generally speaking, the boehmite alumina will be present in an amount 
effective to obtain the desired Theological properties of the composition. For 
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example, depending upon the type and angle (relative to the horizontal) of the surface 
to which a latex paint is applied, the desired Theological properties of the composition 
can vary widely, and accordingly the amount of thickener employed can vary widely. 
Generally spealcing, however, and particularly when used in a latex paint, the 
5 boehmite alumina thickener will be present in an amount of from about 0. 1 % to about 
5% by weight of the composition. It is particularly preferred, although not 
necessary, that the boehmite alumina employed be of the water-dispersible type, i.e., 
of a type that does not require acid for dispersibility. 

To more fully illustrate the present invention, the following non-limiting 

10 examples are presented. In the following examples, the latex paints were prepared 
in a two-step manner commonly used in the commercial preparation of paint 
formulations. In the "grind" step, pigments and ingredients required for dispersion 
are added and mixed at high shear rates. In the "letdown" step, the resins and other 
heat- or shear-sensitive components are added and mixed at lower shear rates. In the 

15 grind step, the components were combined and dispersed at approximately 2000 
feet/min (agitator tip speed) on a laboratory Cowles dissolver using a 1.5" Cowles 
blade. The letdown ingredients were added and blended at a lower agitator tip speed 
until uniformly mixed. Various viscosity measurements were made using a 
Brookfield Viscometer or a Bohlin VOR Rheometer. 

20 Example 1 

This example shows the use of a water-dispersible alumina as a total and 
partial replacement for HEC in an Interior (modified-acrylic) Good Quality Flat Wall 
Paint. The formulations are shown in Table 1 below. 
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Fig. 1 shows Bohlin rheology plots for the formulations of Table 1 . As can 
be seen, the boehmite alumina can be used to replace HEC completely or partially 
and still maintain similar viscosity profiles for the overall formulation. As can also 
be seen, the formulations containing the alumina are more shear thinnable than those 
5 containing only HEC. This is an important factor when paint formulations are 
applied by means of spraying since it obviates the necessity of having to dilute the 
formulations. 

Example 2 

This example demonstrates the use of boehmite alumina as a total replacement 
10 for a clay thickener and as a partial replacement for an Associative Thickener in a 
High Quality Interior Flat Paint (vinyl-acrylic). The formulations are shown in Table 
2 below. 
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Fig. 2 shows Bohlin rheology curves comparing the formulations of Table 2. 
As can be seen, the alumina can be used to completely replace the clay thickener and 
partially replace the Associative Thickener while maintaining similar viscosity profiles 
for a formulation containing clay thickener and Associative Thickener. As can 
5 further be seen, the formulation containing the alumina exhibits better shear thinning 
characteristics than the formulation without any alumina- 
Example 3 

This example demonstrates that boehmite alumina can be used as a partial 
replacement for HEC in an Exterior (modified-acrylic) Quality House Paint - White. 
10 The formulations are shown in Table 3 below. 
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The Bohlin rheology plots for the* formulations of Table 3 are shown in Fig. 
3. As can be seen, boehmite alumina can be used to replace HEC partially and 
maintain viscosity profiles for the overall formulation in an exterior house paint. As 
can also be seen from Fig. 3, the formulation containing the boehmite alumina 
5 exhibits enhanced shear thinning, making it easier to apply by techniques such as 
spraying. 

Example 4 

This example demonstrates the use of boehmite alumina as a total replacement 
for a clay thickener and a partial replacement for an Associative Thickener in an 
10 Exterior (modified-acrylic) Quality High Build House Paint - White. The 
formulations are shown in Table 4 below. 
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Bohlin rheology curves are shown for the formulations in Table 4. As can be 
seen, the curves demonstrate that boehmite alumina can be used to completely replace 
the clay thickener and partially replace the Associative Thickener while maintaining 
similar viscosity profiles for the final formulations in an exterior architectural paint 
5 formulation. 

Example 5 

The physical properties of various boehmite aluminas are listed in Table 5 

below. 
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The boehmite aluminas listed in Table 5 were used as thickeners in a Good 
Quality Flat Wall Paint - White formulation. The formulations made using the 
alumina thickeners were compared with a formulation that used HEC as the thickener. 
In all cases wherein the alumina thickener was used, it was present in an amount of 
5 2.7 times the amount of HEC used in the corresponding formulation. The 
formulation in which the thickener is HEC is shown in Table 6 below. 
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TABLE 6 



INGREDIENTS 


w% 


PIGMENT GRIND 


Water 


27.75 


Preservative 1 


0.20 


Cellulose QP-15,000 


0.42 


Dispersanr 1 


0.31 


Potassium Tripolyphosphate (KTPP) 


0.17 


Nonionic Surfactant 3 


0.17 


Antifoam 4 


0.16 


Propylene Glycol 


2.38 


Titanium Dioxide* 


19.14 


Clay 8 


8.51 


Silica 7 


8.51 


Silica 8 


2.13 


LETDOWN 


UCAR Acrylic 516 


28.58 


Coalescing Aid* 


1.18 


Antifoam 4 


0.16 


Ammonium Hydroxide, 28% Aqueous Solution 


0.15 


TOTAL 


100% 



'NUOSEPT 145. 

2w Colloid" 111 (Rhone-Poulenc) or equivalent 
^Triton" N-101 (Union Carbide) or equivalent. 
4tt Pateote n 803 (Patco Specialty) or equivalent. 
5f Ti-Pure" R-900 (DuPont) or equivalent. 
6n Altowhite w TE (Dry Branch Knolin Co.) or equivalent. 
TvlIN-U-SIL 40. 

8w Celite" 499 (Johns Manville) or equivalent. 
"Texano!" (Eastman) or equivalent. 
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The latex paints containing the various aluminas and HEC were subjected to 
Brookfield viscosity measurements. The results are shown in Fig. 5. As can be seen 
from Fig. 5, aluminas wherein the crystallite size (020 plane) is less than about 60 
Angstroms and the surface area (calcined) is greater than about 200 m 2 /g show 

5 comparable or better rheology characteristics than HEC. In particular, note that 
aluminas wherein the crystallite size (020 plane) is less than about 40 Angstroms and 
the surface area (when calcined to the gamma phase) is greater than about 250 mVg 
show superior Theological properties as compared to HEC, albeit at a higher loading. 
Although as shown in Fig. 5 the required loading of the boehmite alumina 

10 thickeners is significantly larger than that of HEC in a comparable latex paint, the 
other benefits achieved by using boehmite alumina as compared with HEC offset this 
loading differential. It has been found that latex paints made using boehmite 
aluminas, even as partial thickener replacements, are much easier to clean up than 
latex paints containing only HEC, clays or Associative Thickeners. It is also believed 

15 that, unlike HEC and some Associative Thickeners, boehmite alumina thickeners are 
not subject to biodegradability. As demonstrated above, the incorporation of 
boehmite alumina in latex paints enhances shear thinning, presumably making such 
latex paints easier to apply with sprayers without dilution. Lastly, because of the 
intrinsic nature of boehmite alumina as compared to Associative Thickeners or HEC, 

20 latex paints employing boehmite aluminas as thickeners are expected to exhibit good 
scrubbability, i.e., they are more durable when subjected to washing or scrubbing. 

The foregoing description and examples illustrate selected embodiments of the 
present invention. In light thereof, variations and modifications will be suggested to 
one skilled in the art, all of which are in the spirit and purview of this invention. 
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What is claimed is: 

1. A latex composition comprising, as a rheology modifier, a boehmite 
alumina having a crystallite size (020 plane) of less than about 60 Angstroms and a 
surface area, when calcined to gamma phase, of greater than about 200 m7g, said 

5 boehmite alumina being present in an amount effective to obtain the desired 
Theological properties of said latex composition. 

2. The composition of Claim 1 wherein said latex composition comprises 
a latex paint. 

3. The composition of Claim 2 including an additional rheology modifier. 

10 4. The composition of Claim 3 wherein said additional rheology modifier 

comprises a cellulosic thickener. 

5. The composition of Claim 4 wherein said additional rheology modifier 
comprises hydroxyethyl cellulose. 

6. The composition of Claim 3 wherein said additional rheology modifier 
15 comprises an inorganic material that exhibits Theological properties in an aqueous 

medium. 

7. The composition of Claim 6 wherein said additional rheology modifier 
comprises a clay. 

8. The composition of Claim 3 wherein said additional rheology modifier 
20 comprises a polymeric material dispersed in a water-compatible carrier liquid. 

9. The composition of Claim 1 wherein said boehmite alumina is water- 
dispersible. 
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10. The composition of Claim 1 wherein said boehmite alumina has a 
crystallite size of less than about 40 Angstroms and a surface area when calcined to 
gamma phase of greater than about 250 m7g. 



11. The composition of Claim 1 wherein said boehmite alumina is present 
5 in said composition in an amount of from about 0. 1 % to about 5 % by weight of said 
composition. 
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